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What 1s the CTWIM Suite?

A Windows based set of applications that can be used by the
WIM analyst to:

 Process data from test trucks to make decisions regarding the
calibration, acceptance, and validation of a WIM system

e Monitor the truck traffic stream through a WIM site for
proper system component operation, system calibration, and
truck operating characteristics

CTWIM SUITE




What documentation 1s there for
the CTWIM Suite?

- On-line Help screens

* Hardcopy manual
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What 1s needed to use the program?

Both the calibration and traffic stream
analysis applications import WIM data from
ASCII truck record text files formatted in
accordance with Caltrans specifications
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ASCIT TRUCK BFECORD FILE FOBMAT

DE CIMAL 5TARTS
FIELD LEHGTH PL ACES IH COLUMH
LAHE 1 1
MOHTH 2 3
DAY 2 6
YERR 2 9
HOUR 2 12
MIHUTE 2 15
SECOHD 2 18 | Note:
VYEHICLE HO. 2 21
CLASS o 07 Lengths in Feet
GROSS WEIGHT 6 1 30 | Weights in Lbs/1000
LEHGTH 6 1 31
SPEED 2 1 34
YIOLATIOHN CODE 3 a0
AXIE 1 BRT. WEIGHT 4 1 74
AXIE 1 LT. WEIGHT 4 1 29
AXIE 2 BRT. WEIGHT 4 1 64
AIE 2 LT. WEIGHT 4 1 69
AXLE 1-2 5PACTHG 4 1 14
AXIE 9 LT. WEIGHT 4 1 174
AXLE §-9% S5PACTHG 4 1 119
VEHDOR SPECIFIC OPTIOHAL FIEIDS 154

Thi=s file =hall include every "truck record" contained in the
daily data file. Each field =hall he comma delimdited and padded
with blanks to complete the fixed logical record
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Where do these files come from?

These ASCII text files are created from the “raw”
downloaded WIM truck records

- PAT- Utility included in their application software
« [RD- Ultility available in their application software (std. for CalTrans)
« ECM, PEEK- Will make utility available upon request

e Can create from spreadsheets, tables, etc. using import/export

CTWIM SUITE




Bending Plate vs. Piezo Systems

* Program designed around bending plate systems with
individual left and right wheel weights

*Calibration analysis application requires wheel weights- for
“axle weight” systems, can use spreadsheet to split axle
weights into wheel weights

*Traffic stream analysis application can use either wheel
weilghts or axle weights

s CTWIM SUITE




What 1s my first step?

Both the calibration and traffic stream
analysis applications utilize a common
WIM system configuration database

s CTWIM SUITE
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WIMSys - Evaluate traffic stream

The purpose of this application 1s to evaluate the
maintenance of calibration of a WIM system by
comparing large samples of specified traffic
stream data elements with known operating
characteristics of certain vehicle types

s CTWIM SUITE




WIMSys - Evaluate traffic stream

* Very easy to use

» Use seven days of data (Sun thru Sat) to avoid daily bias

* Looks at Class 9, Class 11, and Class 14 (Caltrans uses
Class 14 to capture the “32” truck-trailer combinations due to

their unique operating characteristics)

e User selects desired class or classes

s CTWIM SUITE




i ' CTWIM Tools/Beport Frontend PWIM5Y5]) - (O
File Edt HefreshViews Toolz Help... About .
LCormmands Diezcription Yehicle Clagses  Options l
p— Eﬂ%TSE dﬂgubeapéj]rtﬂ FHelax F. Axle Wt Rule v Generate &20/SS Report
\WSWEEE, Repoart e "-.|:-="|EI.-'-.I Etr:ph Ig.-'l'-.l‘tn}a_lr] Wiew Report [After)
Graph iewer using ‘1M Reports v SpEdl For b ac
Calibration DB Editar OLL Run A3 Une.
Wiew Exception Report [After)
v Generate GWEL Report
< i

File Type(s]

All Files [*.7)
Sort By

MNaone -

Filter
[ Apple Fiter [

Files [15] | Directories |

@ Tent

+ & |FD A=ci

Site Mumber |

| - ey D2010ETR.O7E

D1 ates: From

pa 020107 TH.OVE

To

Ready

ae 120111 TR 07E

010,
010,
010,
010,




WIMSYys - Evaluate traffic stream

What are the outputs of this application?
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DISTEIBUTION OF LANE COUNTS BY REOSS WEIGHT

SITE #0775 - Keyes Nov 04, 2001
=xxx CLASS 9 **=*=* (HFiles = 7)

LANE #1 LANE #H2 LANE #5 LANE #6
Awrg Avg Avg Awrg

Gross T Range Count -] Spead Count -] Spead Count - Spead Count -] Spead

- 20_0 3 a. 0 61.1 i i a_0 &0_9 ] 0.0 a_0 11 a. 0 g 2
20,0 TD 24 _9 8% | I D6 .6 i 0.1 62. 1 10 o_2 62_8 631 3.4 g 2
25.0 TD 29_9 1427 8.0 Lk 208 4 _ 8 a2 2 219 5.4 624 2508 14 .3 Lk
0.0 TD 342_9 2366 13. 8 9.3 598 13. 9 2. 8 831 20. 6 62.17 3304 182 Lk
35.0TD 399 1435 8.0 9.0 394 9.1 2. 8 Dohe 13. 8 62_8 1146 6.3 nE. 4
0.0 TD 4429 1154 6.3 Do 2 286 6.6 a2 2 215 5.3 62.17 1003 5.5 8.5
45 .0 TOD 4929 1157 6.5 9.0 279 6.5 632 195 3 8 62._3 1013 5.6 nE.3
0.0 TD 52 9 1087 6.1 i I 2713 L | &62.9 186 = 619 977 5.3 nE.3
5.0 TD 59_9 1085 6.1 i I 241 5.6 62 4 149 3.7 &62._0 998 5.5 DE. 1
0.0 TD &2_ 9 1150 6.3 8.9 240 5.6 625 162 4 .0 622 1325 T.3 nE.3
5.0 TD &92_9 1407 T.9 Lk 265 6.1 625 237 5.8 62._3 2333 128 8.5
TO.0 TD 4.9 3345 188 8.5 D12 11. 9 &62.9 L 14 .3 624 2215 12 2 8.6
TH.0 TD 199 1848 10_3 i I 847 12.7 a2 2 595 14 .17 62.1 S 50 2.6 8.5
g0.0 TD 84 _9 103 | 8.4 116 2.7 &1.9 T 1.9 &1l. 6 3 8 a.2 Do 2
g5.0 TD 89_ 9 O a. 0 DG .2 14 a_3 el 1 & 0.1 &63.0 L) a. 0 oT.1
0.0 TD 923 _ 9 > a. 0 8.3 2 a_0 63 . 0 ] 0.0 a_0 3 a. 0 DT. 5

~— an_D & a. 0 8.6 2 a_0 1.5 2 0.0 Ll I 2 a. 0 T2
Al 1772 302 9.0 3 2x84 9_6 62. 6 023 9.1 625 18095 J0. 9 8.6
Avrg Grozss W 5.1 nfa 56._1 nfa B2_8 nfa 18 _5 nfa
Standard Dew 17.5 nfa 18.0 nfa 18.5 nfa 17.5 nfa
Arg Axle 1 TR i0._2 nfa 10.5 nfa 10_7 nfa 2.8 nfa
Standard Dew 1.0 nfa 1.1 nfa 1.1 nfa 1.0 nfa
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DISTREIBUTION OF LANE COUNTS BY GROSS WEIGHT
SITE #025 - Newberry Jul 08, 2001
=xx=x CLASS 9 ***= (HFiles = 7)

LANE #1 LANE #2 LANE #3 LANE #4
Awrg Avrg Awrg A

Gro=zs W Range Count G- Speed Count - Speed Count G- Speed Count - Speed

< 20._0 0 o_0 o_0 0 0.0 o_0 0 o_0 o0 0 o_0 o_0
Z0.0 TO 24 _9 0 o_0 o_0 1 0.0 63 5 2 o_2 &0_2 io o_0 hE_&
Z25_.0 TO 29_%9 22 o_1 Ka_1 o 0.3 &7T_6 L o_92 63_2 23 o7 L
30.0 TO 34_9 17 0.5 61_5 a 0.7 6h_2 33 3.8 6d_4 S01 3.0 60_3
35.0 TO 39_%9 209 1.4 61_6 30 2.3 65 _4 43 4_19 61 _6 691 5.4 61_3
40_.0 TO 44 _9 467 3.1 6&1_0 5 4_2 &5_0 56 6.4 &5_9 843 &_6 &0_7
45. 0 TO 49_9 632 4_2 6&1_0 &8 5.3 66 _1 &3 7.2 &5 _ 17 1047 &_2 61_3
50.0 TO 54 _9 841 h_6 61_2 T4 L L 59 &_8 &7_8 1069 8.3 61_4
5.0 TO HB9_%9 1089 7.3 61_6 a9 7.7 &6 _0 &0 &9 &5 _1 9749 T_6 6&1_3
0.0 TO 64_9 1287 & _6 61_5 123 9.6 605 _ 6 &2 2.4 &5 _3 986 7.7 62_1
5.0 TO &9_%9 1561 i0_4 62_1 214 16_ 717 &7T_9 Th 8.7 66 _ 2 1183 9.2 61_7
TH.0 TO T2_ O 1956 121 62_6 258 20_2 66 _ & 131 15_1 66_5 2056 16_1 61_17
5.0 TO T9_45 3853 25_8 62_0 24 8 19_4 &5_0 184 21_2 66 _4 2634 ZD_ 6 &0_9
E0.0 TO &4 _9 i 17.5 61_1 a0 7.0 64 _4 57 6.0 &8_1 640 5.0 60 _ 6
&E5.0 TO &9_2%9 Z98 1.9 59_4 3 0.2 58_0 11 1.2 T3_8 22 o_1 59 _6
20.0 TO 24 _%9 5 o_0 61_3 1 0._0 &7 5 1 o_1 TTh_1 2 o_0 55 _"17

= a95_10 o o_0 &0_1 0 0.0 o_0 0 o_0 o0 i o_0 K7.8
A1l 149213 50_0 61_17 12717 4_2 66 _0 B56 2.9 66_3F 12747 32 _ 77 61_3
Arg Gross TR 69 _4 nfa 66_ 1 nfa 631 nfa 62_ 1 nfa
Standard Dewr 12_3 nfa 1z2.1 nfa 15.1 nfa 14 & nfa
Avrg Axle 1 T 114 nfa i0_7 nfa 11_ 6 nfa 110 nfa

Standard Devw (| nfa o_9 nfa o_9 nfa o_% nfa
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DISTETBUTION OF AVERAGE WEIGHTS & SPACINGS BY SPEED
SITE #025 - Newberry Jul 08, 2001 (#Files = 1)

oy me #1 = Tk ELRSS 9 hEaE

—————————————————————— vEI1GHTS ------------ -~ - ---——----- --—--—-—- COUNTS -----—- -- SPACTNGS ---

Axle 1 Axle 1 Steer Tractor Trailer Vehicle nll Over Percent Tractor Trails

Speed Left Right fxle Tandem Tandem Gross Yeight Over Tandem  Tander
Range Vheel Theel Mxles hxles Weight Rxles Mxles
< 25.0 0.0 0.0 0.0 0.0 b.0 0.0 0 0 - 0.0 0.0

25.0 TD 29.9 5.8 5.9 11.8 31.3 31.1 4.8 4 2 50.0 4.2 3.9
30.0 TD 34_9 5.5 5.1 11.3 29.1 31.8 12.9 17 3 17.6 4.3 5.4
35.0 TD 39.9 5.5 h.b 11.2 29.1 30.0 11.0 67 15 22.3 4.2 4.2
40.0 TD 44_9 h.b 5.1 11.4 28.0 27.6 67.0 84 19 22.6 4.3 4.3
45.0 TD 4%.9 h.8 h.b 11.4 27.0 25.4 63.9 hi 13 22.4 4.2 4.7
50.0 TD 54._9 h.8 h.b 11.5 29.3 28.1 69.6 846 334 39.4 4.2 4.5
5.0 TD 5%.9 5.1 h.b 11.4 29.1 28.5 69.2 4175 1584 37.9 4.3 4.6
60.0 TD 64.9 5.1 h.b 11.3 29.56 28.5 69.3 6034 2222 36.8 4.3 4.6
65.0 TD 69.9 5.5 5.6 11.1 30.1 28.4 69.1 2384 890 37.3 4.3 4.6
T0.0TD 4.9 5.4 5.5 11.0 30.6 28.4 0.0 279 330 33.1 4.3 4.7
= 15.0 5.2 5.4 10.6 30.6 27.9 69.1 265 13 27.5 4.5 4.9
Rverage All 5.1 5.1 11.4 29.6 28.5 69.4 14913 h4 85 36.71 4.4 4.6
Standard Der 0.4 0.4 0.8 5.8 6.9 12.3 nfa nfa nfa 0.2 1.7




DMstryibution of oz Weight by Day of Month: Site Mo, 21 - Mojawe

From 08f05f2001 Through 081172001 Class 3 _ . . VWesthound

Gross TR . BRange Sun 05 Mon 06 Tue 07 Ted 08 Thu 03 Fxri 10 fat 11 Totals

<  20.0 2 [ & [ 3 3 2 32
2000 TD 24_9 1 53 60 51 32 [yl 22 310
25.0TO 299 22 T3 28 711 102 111 40 537
0.0 TO 31_9 19 T2 7 66 68 11 310 220
35.0TD 399 26 (2 0 [ TG [ 52 331
0.0 TD 441_9 31 g2 1 20 &7 &2 17 195
5.0 TOD 49_9 37 [ 115 85 112 a0 1 517
50.0 TDO 5.9 27 T0 132 110 103 112 26 650
55. 0 TOD B399 (1 T3 111 1413 116 156 157 212
e0. 0 TDO 1.9 N 131 255 247 202 265 230 1410
65 0 TD 2.9 137 253 618 4 66 422 178 197 2871
T0.0TD 4.9 1im 396 815 676 N &77 617 3960
TH.0TOD 199 111 283 507 331 395 398 382 2510
0.0 TO 81_9 2 128 248 220 209 222 190 1289
5.0 TO 89_9 B 25 32 51 33 35 23 201
2000 TO 219 1 1 3 3 1 T 0 17

= 5.0 1 2 1 2 3 3 1 13
a1 830 1796 3307 2812 2563 2851 2510 16678
g, Gross V. 1.1 62 .5 65.1 6530 el .3 6l 3 bb_6 el 7
Standard Dew. 11 8 17.2 119 15.3 15.6 16.9 128 15.5
Arg. Axle 1 YR, 1.3 1.3 11.3 1.2 1.3 11.3 11.3 11.3
Standard Dew. 1.2 2.6 1.2 1.2 1.2 1.5 1.1 1.5



Distribution of oz Veight by Day of Month: Site MNo. 21 - Mojawve

From 087052001 Throuwgh 081172001 Class 9 . ... Eastbhound

Gross YR . Range Sun 05 Mon 06 Tue 07 Yed 08 Thu 09 Fxri 10 Sat 11 Totals

< 2000 0 0 0 1 0 1 0 2
2000 T 243 2 2 92 5 T T 12 44
25.0TD 29.9 18 43 & 10 38 18 2 35 280
30.0 TD 31_9 63 212 151 150 207 216 137 1209
35.0TD 399 81 197 189 178 153 190 103 1091
40.0 TD 44_9 129 130 112 102 131 113 o8 815
45 .0 TD 499 151 151 136 112 136 118 i | 855
50.0 TD 5.9 131 1117 124 114 138 28 T 2
5.0 TD 599 127 126 102 102 103 70 I 3
0.0 TD &1 9 141 28 o 113 124 o e T
5.0 TD 9.9 153 126 131 112 132 81 67 g2
T.0TD 4.9 311 227 221 234 288 188 155 1623
T5.0 TD 159 2390 288 237 250 2711 178 150 1670
0.0 TD 819 'yl 55 b2 80 79 37 39 333
5.0 TD 85_ 2 4 2 5 4 3 3 2 23
200 TD 51 9 0 0 2 0 0 0 0 2

= ah_0 0 1 2 1 3 0 0 T
nil 1672 17175 1696 1596 1829 1471 1021 11066
Arg. Gross W % B6_2 5.8 N 57 .4 h3.2 6.1 6.9
Standard Dewr. 1417 11.0 17.1 17.1 17.1 1.5 1.8 1.0
Arg. Axle 1 TH. 0.2 0.1 10.0 0.1 10.0 10.0 10.0 10.0
Standard Dewr. -9 -9 -9 -9 -9 -9 1.0 -9



WSDBViewer

* Takes some “practice” to learn how to use effectively

« Compares static weights and measured axle spacings of test
trucks with their WIM weights and spacings

» Supports use of Classes 5, 6, 9, 11, and 14 (32)

» Supports multi-sessions and up to four test trucks

* For analyses of calibration factors and accuracy validation

CTWIM SUITE




WSDBViewer procedure- on-site

 Insure that the required number of test truck runs are
made throughout the specified speed ranges

* Record WIM system assigned vehicle number for each
test truck pass

« Upon completion of each set of test truck runs,
download the WIM data file(s) covering the period(s) of
the test truck runs

s CTWIM SUITE




*#* Procomm Plus Terminal
File Edit “iew Optons Data Tool: Window He

5) LAHE HB+3 TYPE 9 GUM ?6.1 kips LEHNGTH BB ft

ESAL 3.895 SPEED 55 mph HAX GUH BH.B kips HWed Mar 13 19:87:872.85 2887

HHIT SEPARATION LEFT HT RIGHT WT TOTAL HT ALLOWABLE
(ft) (héﬂﬁj '

(4821
18-K
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) (hlusj (kips)
‘H.08

17.

3
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(Sl g
(S P e L

(482723 ) LANE HB+3 TYPE 9 GUMW 32.5 kips LEHGTH 55 f+t
18-K ESAL A.198 SPEED 54 mph HAX GUH BB.8 kips Hed Mar 13 19:87:85.21 2887
UHIT SEPARATION LEFT HT RIGHT WT TDTHL HT ALLOWABLE
(ft) (héDSJ (kips) I (Eéua)
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WSDBViewer procedure

Create the ASCII Truck Record files --

. Using the WIM vendor’s application software, or

» Using spreadsheet import/export functions

s CTWIM SUITE




WSDBViewer procedure

Create a Calibration Run to record the
information obtained during a specific
session of test truck runs.

s CTWIM SUITE




I.FI C:APROGRA™IACTWIMADBACD106.MDB
wehicle Mumbers [Ei“ljl wehicle Liata [61) l :

......................................................

- Calibration Runis (2 ‘ Dites and Times (2) || Truck Static Dsta (2)

[ezcnphion - Lreated - Moditied Skt Stop B
b |Lanes 1 &2, Startup  [02/28/2002 09:31:02 0272872002 10:01:23 | 02/04/2002 08:00:00 |02/27/2002 14:00:00 |2

Lanes 3 & 4, Startup :IIIEJEEIHEEIEIEW:W:#D :DEHEEHEDDEW:HE:D# :DEHD#HEDDE 0g: 0000 _'DEIE?HEDDEH:DD:DD :2




WSDBViewer procedure

For each set of test truck runs,
record the Dates and Times when
the testing occurred

s CTWIM SUITE



 C:\PROGRA~1\CTWIM\DBACD106.MDB

Vehicle Humbers (617 | Wehicle Data (61) ]

Calibration Runs (2) - Diates and Times (2) l Trick Static Data (2) ]

Description Start Stop
b | IRD Calibration 02/04/2002 08:00:00 (02/04,/2002 15:00:00

CT Validahion :DEHE?HEDDE 0: 00: 0o :DEHE?HEDDE 14:00:00




WSDBViewer procedure

Enter the static weight and axle
space measurements for the test
trucks into the Static Data Records

s CTWIM SUITE



L—| b F"Eﬁh"'i 'Li_‘. WIHKEH\’T!'E'FH BRirE

i ;j._f'; [:attanach Inltlal A — :_-EE.';.-
e & Eattanach riial e _:'::'E:Z.:.f?:::.:';55?'5 4 Sl | 5
{ Eattanach Walidate _H 3 0 |

G Eru:u‘si-:' g 'nfErE" i
Wt HIF‘ Len ft

1555 §




WSDBViewer procedure

Record the Vehicle Numbers of the test
trucks in the Vehicle Numbers Table
(must be entered in the same order as
they appear in the WIM data-collection
stream)

s CTWIM SUITE



S C:A\PROGRA~1A\CTWIMADBACD106_MDB

Calibration Runs (2) I Dates and Times (2) | Truck Static Data (2)
vehicle Numbers (51) | Vehicle Data (61 |

—
L
)
e

Weh Mo,

4

11014

11217

11423

11602

11813

11351

12137

12329

12551

12714

12305

13118

13322

13541

el | ks | ek | b | ek | e—d | el | el | el | el | e | e—t | e— | e— | —

13743

™ Edit Yehicle-Number Record

Wehicle Murmber|z]

i E3

PR

0141121711423, 11602118313

Truck Mumber

Save I

ﬁ Inzert Mew
Add Mew

e

| M Delete

Done

1 - Cattanach- Initial -




WSDBViewer procedure

Perform Query Vehicle Data procedure
to import test truck WIM data

s CTWIM SUITE



|® C:APROGRA~1\CTWIMADBACD106.MDB

Calibration Runz (21| Dates and Times (2) | Truck Static Data (2] |

Vehicle Numbers (51) | vehicle Data (817 |

Truck |Yeh Mo =
» 1 Hg}i : ¥ Query Yehicle Data K E3 s

ASCIH File Location

1 11423 | =

1 11602 | v [

: T3 | S PROGRAM FILES

1 11991 I (A CTwIM Cancel |

1 AL i [ata

1 12329 [ - Dwvenarite Old:

1 12551 | Lluery Fesults:

1 12714 [ &3 c: [PRESARIO] [~

1 12905 I _ IJze Event Dates

1 TR Meeded ASCII Files M Duem

1 13322 | 020=04TH.106 Use V. Class In

: T34l 020227 TR.106 M ey i

1 13743 b




APROGRA™TACTWIMADBACD106.MDE

Calibration Euns (2)

Dates and Times (2)

Truck Static Data (2

. D/T Obtained Lane [. Truck |. Clazz | Gross ' 0. Len. . Speed Weh Mo, [AT WL (AT WETR | AT Wl
020452002 10:51:37 |2 1 q N k.2 B4.0 14287 A.A A0 i3
02042002 10:57:59 |2 1 q 7.3 BE.3 BR. & 14461 A.A 4.9 i3
02/04/2002 11:03:51 |2 1 9 7.0 54.9 AY.8 14623 5.8 4.3 7.5
020452002 11:11:20 |2 1 q 8.3 BY.2 kO3 14348 A3 4.7 .9
02042002 111740 |2 1 q 7.3 Eh.E Az 2 10022 R.A A0 i3
02/04/2002 11:23:48 |2 1 9 7B.5 BB.7 R 2 15182 5.4 49 7.3
020452002 11:31:01 |2 1 q 7B.3 = a4 7 15355 A1 4.9 i
02/04/2002 11:37:86 |2 1 q 8.0 = 4.7 15539 f.3 4.9 i
02/04/2002 11:44:44 |2 1 | 7.9 BB.3 RA.3 15715 RB 4.7 79 i
02042002 11:50:54 |2 1 q 7.8 = Ar.2 15353 AE 4.3 .9
025272002 08:47:13 |1 & q N BR.1 RA.3 2027 AE A5 0.1
0242742002 08:57:52 |1 & | 7.2 55.9 RA.3 2444 R.A A5 .7
025272002 09:05:11 |1 & q /B9 R4.0 A2 d 2707 R.A AE 7.4
025272002 09:17:18 |1 & q iB.7 R4 Ar.2 2305 AE A.Y i
0242742002 09:17:53 |1 & | 6.9 55.9 AY.8 106 R.7 ARG 7.6
025272002 09:24:07 |1 & q N kE. 2 kO3 230 AE AE .9
025272002 09:33:43 |1 & q 7.9 k4.8 B4.0 740 R.A A3 .9
0242742002 09:46:32 |1 & | 7.2 B4.6 B4.0 2911 .3 f.3 7.6
025272002 09:52:03 |1 & q 7B.h BE.5 ER.4 4039 .3 A.Y i.a
025272002 10:08:03 |1 & q N ER.4 =¥ 4497 h.Z AE .9
0242742002 10:19:04 |1 & | 5.8 B5.3 571 4765 .3 ARG 7.6 -
3




WSDBViewer procedure

Run the Calibration Report

» Select the appropriate filter-criteria
and options to limit the report's scope
and set its content

s CTWIM SUITE



™ Generate Calibration Report

Wehicle Llazs Lanes - Hecord Tppes - Trucks
o -Yan a M anal 1 - Cattanach- |ri ‘ Ok \
B -Wan w/Tandemn o] I i ey
9-Semi[35, LG, el - Ak
11 - Semi w/ Trailer 2] 0id DB Laricel ‘

' Date Start | 02/04/2002 02:00 %] DateEnd |02/27/2002 14.00 %

B Al Trucks w/ SEITIE‘-;

~ Miews Report [After] v Wiew Graph [After) Llass ToLombmne.

[ Sart BeVehicle Speed- T - Sumrmary Daly




WSDBViewer

What are the outputs of this application?

* Graphs and reports for calibrating a WIM system
(adjusting system calibration factors)

 Summary statistical reports for determining
compliance with validation requirements

s CTWIM SUITE




WSDBViewer -
Calibration Analyses

Examine plots of test trucks’ gross weight and axle/axle
group weight patterns through the entire range of speeds
to determine what WIM system calibration weight factor
settings will result in the system’s generating the most
accurate estimate of static weights for the most typical
trucks in the traffic stream

s CTWIM SUITE




Caltrans specifications require that:

“The WIM system shall provide for calibration
features such that the required accuracies can be
met at all speeds within the operating speed range
set forth under ...”

e
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A C:A\PROGRAM FILESACTWIM\R
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WE IGHT
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LANE 1 ***

CLASS O,
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MEH

Speed,
=106, File D ate
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Type



CAPROGRAM FILESACTWIMARpt=AGC020204 106.CGF

e

2002
[#FILES = 2)

WE I=HT

Site #1066 — Elwerta Mon Feh 4,

*++ TRUCE 1+2,

LANE 1 ***

CLASS O,

SPEED: TANDEM 4-5

FERROE V3.

=
—

ot of Bounds —x

Truck #1
Truck #H#2

SdId ‘I0IIEE

-15.0

=

o

&5

S5

ad

40

35

WSCATLRPTS.DLL w1.3.1.0

MPH

Speed,

O2A28 200 185644 0 0

024042002, Mad. Drates

106, File D ates

Calibration Graph, Sites

Type:
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WSDBViewer -
Calibration Analyses

What is the purpose of these graphical
comparisons?

- Should one of the axle groups be tossed out in
determining calibration factor adjustments?

* [s the WIM system ““calibratable”?

s CTWIM SUITE




WSDBViewer -
Calibration Analyses

Examine WIM VS STATIC WTS/SPACINGS DETAILED
REPORYT to determine

- Should any of the test truck record be dumped

 Corrections to be applied to systems speed/spacings
factors

s CTWIM SUITE




WM V5. STATIC WTS/SPACTINGS DETAIL REPORT
Sfite #106 - Elverta Mon Feb 4, 2002
*** TRUCK 1+2, CLASS 9, LANE 1 *** (§FILES = 2)

Speed, | Todle Weights, KIPS &)

r

Trk # Veh # MPH | 1 2+ 3 4 + 5 KIPS

Axle Spacing, ft. 0. Len,
1-2 2-3 34 4-5 ft..

I

I

|
1 11217 55.3 | 106 13.% 14.2 1%4 184 770 | 18.9% 4.2 27.0 10.2 67.2
STATIC | 10.3 2817 38.4 .91 18.% 4.3 26.9 10.2 65.6
“EEE. | -1.9 -2.1 -1.6 -1.2 |

0.0 -2.3 0.4 0.0 2.4

1 11423 54.1 ] 106 14.0 136 1959 18 . Y R
STATIC | 10.3 2817 38.4 .91 18.% 4.3 26.9 10.2 65 .6
5

1 11602 ¢0.31 10.% 145 14.3 197 185 7841 1% 4.2 211

1 1181 57.81 107 150 14.3 194 1%3.¢ 786 | 186 4.1 265

1 11981

1 12137

1 12329  65.9 |



it |
2 649 5221 107 154 15.1 17.1 167 5.7 19.0 4.2 264 W.2 654

STATIC | 116 30.6 W3 M5 189 4.3 264 W1 635
WER. | -18 0.3 45  -10] 0.5 -2.3 0.0 1.0 3.0
]
2 633 49.7] 108 154 15.2 171 167 5.8 186 4.1 257 9.8 35
STATIC | 116 30.6 W3 5| 189 4.3 264 W1 635
WERR. | -69 0.0 45 -0.9 ]
] I
2 6614 4971 109 153 15.0 17.4 165 5.5 190 4.2 265 W1 .0
STATIC | 116 30.6 W3 5| 189 4.3 264 W1 635
WERR. | -60 -1 42 -13] 0.5 2.3 0.4 -0.0 38
I I
N3 OMEN | -3.2 0.5 15  -0.3] 0.0 2.9 -0.1 0.0 24
sD. 1 26 30 14 141 10 13 12 13 16
JSIORRY / Single Tandems Gross W& | Spacing 0. Len | (*)Ignr'd

I
I
Lane #1 N | 3B b6 13 | 132 B 0
MEAN | -3.2 -0.5 -0.3 | -0 2.4 |
5.0, | 2.6 2.5 1.4 | 1.8 L6 |




WSDBViewer -
Validation Analyses

Examine WIM VS STATIC WTS/SPACINGS
STATISTICS REPORT to determine compliance with
accuracy validation requirements

s CTWIM SUITE




VIM Y5, STATIC WIS/SPACINGS STRATISTICS REPORT
Site #106 - Elverta Mon Feb 4, 2002
*** TRUCK 2, CLASS 9 ** (H{FILES = 2)

FSTRTISTICSS | Todle Weights, KIPS o | hxle Spacing, ft. 0. Len,
| 1 2 + 3 4 + 5 KPS| 12 2-3 34 45 ft.
|l - —eem | e e e
Lane #1 MEAN | -4.2 0.3 -1.7 -0.4 | 0.0 -0.1 0.0 0.0 1.8
N=20 5.D. | 2.1 3.4 1.5 1.7 | 0.1 0.1 0.3 0.1 0.9
I
Lane 2 MEAN | -7.7 -3.5 2.6 -3.1 | 0.1 0.1 0.1 0.0 1.8
N=14 5D | 2.8 1.5 1.5 1.2 | 0.2 0.0 0.2 0.1 0.1
J SINDAEY f | Sfingle Tandems Gross Wt | Spacing 0. Len | Ignr'd
I mmmm== mmmmemmm memeeeee | - - | =
Lane #1 N | 20 40 20 | g0 20 I 0
MERN | 1.2 -0.4 -0.4 | 0.0 1.8 |
I

MEAN | -1.1 -3.0 -3.1 I 0.0 1.8 |
5.0 | 2.8 1.5 1.2 | 0.1 0.7 |

NOTES:

Gross Veight, forle Wks. . Single, and Tandem values are percent-error.
Spacing and Owerall Length values are in fest.




10-3._ HIGH SFEED WIM FUNCTIONATL REQUIREMENTS

1. The WIM 5Svsiem shall be ahle io accommodate vehicles and vehicle combinations with up to
nine axles and shall antomatically determine for each vehicle, by lane of travel:

A. Weight of each axle:

Accuracy: MEAM mID. DEY.
single axle +5 0 8 %
tandem axle +5 0 6 %o
rross welrht +5 0 S0

B. Axle Spacing, Vehicle Length, and Speed:

Accuracy: MEAN s TD. DEY.
Axle Spacing +6" 12"
(H0.152 m) (0305 m)
Vehicle Length +]2" 18"
(H 305 m)” (0457 m)
apeed +]1 mph 2 mph

(=161 Em'h) (3.22 Em'h)

A



WIM System Calibration Tolerances ASTM E1318-00

95 Percent Confidence Limit of Error
Loaded single axles +20 percent
Loaded tandem axles +15 percent
(sross vehicle weights +10 percent
Vehicle speed +1 mph [2 km/hr]
Axle spacing length + 0.5 £t [150 mm]

ABS (X * 1.96 G)
should be less than these values
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